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Claims 

1 What is claimed is 
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1 f 1- A graphics controller circuit for upscaling a 



source video image to generate an upscaled video image, the 
source\video image comprising a plurality of scan lines with 
each scan line comprising a set of pixel data, the graphics 
controller circuit comprising 

an encoder circuit for receiving a set of pixel data 
for a first kcan line of the source video image and 
generating a compressed *dat'a set corresponding to the set of 
pixel data for fthe first scan line; 

a local memory coupled to receive and store the 
compressed data set 

a decoder circirit for retrieving the compressed data 
set in the local memozry and for decompressing the compressed 
data set to generate a decompressed pixel data set; and 

an interpolator for\ receiving the decompressed pixel 
data set and a set of pixel data for a second scan line of 
the source video, the interpolator interpolating the 
decompressed pixel data set\and the set of pixel data for 
the second scan line to generate a set of additional pixel 
data comprised in the upscale^ video image. 

2. The graphics controller Vircuit of claim 1 wherein 
a display memory is provided for scoring the set of pixel 
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datta for the' first scan line and the set of pixel data for 
the Nsecond scan line prior to being received by the encoding 
circuit and the interpolator respectively. 

1 3 . \rhe graphics controller circuit of claim 1 wherein 

2 the decoded circuit comprises a DPCM decoder and the encoder 

3 circuit comprises a DPCM encoder. 
1 

1 4 . The gr^hics controller circuit of claim 3 wherein 

2 the DPCM decoder yompres-ses' the set of pixel data for the 

3 first scan line suc\ that resulting compressed data set 

4 comprises half the nifmber bits compared to the number of 

5 bits in the set of pixal data for the first scan line. 

1 5. The graphics controller circuit of claim 3 wherein 

2 the interpolator comprises & polyphase interpolator. 

1 6 . The graphics controller circuit of claim 3 wherein 

2 the DPCM encoder comprises 

3 a first adder for receiving Wxel data and a predicted 

4 value, the first adder generating difference of the pixel 

5 data and the predicted value; 

6 a quantizer for generating the expressed data set by 

7 quantizing the difference; 

8 a recoverer circuit for generating & recoverer value 
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9 from the compressed data set; 

10 \ a second adder for adding the recoverer value with the 

11 predicted value to generate an output; and 

12 V predictor for generating the predicted value as a 

13 functibn of the output of the second adder. 

1 7. Vrhe graphics controller circuit of claim 6 wherein 

2 the predictor comprises a set of flip-flops each for 

3 storing a Mt of the output of the second adder. 

1 8. The graphics controller circuit of claim 6 further 

2 comprising a ovWride circuit to avoid a overload condition 

3 in DPCM decoding \and encoding. 

1 9. The graphics controller circuit of claim 8 wherein 

2 the override circuit Woids the overload condition by 

3 changing a predicted value to correspond to a present pixel 

4 data value . \ 

1 10. The graphics controller circuit of claim 8 further 

2 comprising a MVA block whereYn the MVA block comprises the 

3 DPCM encoder, the DPCM decoded the override circuit and the 

4 local memory. \ 

1 11. The graphics controller ddrcuit of claim 10 
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further comprising 

ayvideo controller for sending a set of graphics 
pixels A and 

a multiplexor for receiving the graphics pixels and 
pixel datk of the upscaled video image, and for selectively 
sending to V display unit one of the graphics pixels and 
pixel data o\ the upscaled video image. 

12 . The graphics controller circuit of claim 11 
wherein the encoder circuit' receives pixel data of the first 
scan line from a display memory. 

13 . A computer Wstem for displaying a source video 
image on a display unift, said source video image comprising 
a plurality of scan linds with each scan line comprising a 
set of pixel data, said computer system comprising 

a display memory for storing graphics/text data; 
a display unit; and \ 

a graphics controller circuit receiving pixel data of 
said source video image and s^id graphics/text data, and 
upscaling said source video image to generate an upscaled 
video image prior to displaying 3aid graphics/text and said 
upscaled source video image on sard display unit, said 
graphics controller circuit comprising: 

an encoder circuit for receiving a set of pixel 
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data for a first scan line of the source video image 
and generating a compressed data set corresponding to 
the^ set of pixel data for the first scan line; 

a local memory coupled to receive and store the 
compressed data set; 

decoder circuit for retrieving the compressed 
data sek in the local memory and for decompressing the 
compressed data set to generate a decompressed pixel 
data set; Vnd 

an interpolator for receiving the decompressed 
pixel data sat and a set of pixel data for a second 
scan line of She source video, the interpolator 
interpolating tVie decompressed pixel data set and the 
set of pixel datfe for the second scan line to generate 
a set of additional pixel data comprised in the 
upscaled video image. 



1 14 • The computer system of claim 13 wherein the 

2 display memory stores the set of pixel data for the first 

3 scan line and the set of pixel data for the second scan 

4 line. 



1 15. The computer system of claim 13 wherein the. 

2 decoder circuit comprises a DPCM decoder and the encoder 

3 circuit comprises a DPCM encoder. 
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1 1<S • The computer system of claim 15 wherein the DPCM 

k decoder Compresses the set of pixel data for the first scan 
I line such Chat resulting compressed data set comprises half 
4 the number bibs compared to the number of bits in the set of 
51 pixel data for the first scan line. 



1 17. The computer system of claim 15 wherein the 

2 interpolator comprises a polyphase interpolator. 

8 . The computer system of claim 15 wherein the DPCM 

2 encoder comprises: 

3 a rirst adder for receiving pixel data and a predicted 

4 value, thk first adder generating a difference of the pixel 

5 data and thet predicted value; 

6 a quantiser for generating the compressed data set by 

7 quantizing the ^dif f erence; 

8 a recoverer\circuit for generating a recoverer value 

9 from the compresseci data set; 

0 a second adder 6or adding the recoverer value with the 

1 predicted value to generate an output; and 

12 a predictor for generating the predicted value as a 

lV^function of the output of tW second adder. 

1 19. The computer system of claim 18 wherein the 

2 predictor comprises a set of flip-flops each for storing a 
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3 bit of the output of the second adder. 

1 / 20. The computer system of claim 18 further comprising 
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a overid.de circuit to avoid a overload condition in DPCM 
decoding^ and encoding. 



21. The computer system of claim 20 wherein the 

2 override cirViit avoids the overload condition by changing a 

3 predicted valufe to correspond to a present pixel data value. 

1 / 22. The comVuter system of claim 20 further comprising 

2 /an MVA block wherem the MVA block comprises the DPCM 

3 encoder, the DPCM decoder, the override circuit and the 



4 \local memory. 



1 23. The computer system of claim 22 further comprising 

2 a video controller for sending a set of graphics 

3 pixels; and 

4 a multiplexor for receiving the graphics pixels and 

5 pixel data of the upscaled video image, and for selectively 

6 sending to a display unit one' of the graphics pixels and 

7 pixel data of the upscaled video image. 



1 f 24 . A n\ethod of upscaling a source video image in a 

2 \ graphics controller circuit, said source video image 
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comprising \a plurality of scan lines with each scan line 
comprising ^ set of pixel data, said method comprising the 
steps of 

receiving a first scan line of said source video image; 

compressiVig the pixel data corresponding to said first 
scan line to generate a compressed data; 

storing saAd compressed data in a local memory; 

retrieving second scan line of said source video 
image ; 

retrieving saiyd compre'ssed data from said memory 
circuit ; 

decompressing sa\Ld compressed data to generate said 
pixel data; 

generating a set dt additional pixels by interpolating 
pixels in said first scan line and said second scan line 
wherein said additional pixels are comprised in an upscaled 
image of said source video Vintage. 



25. The method of claim 24 wherein said step of 
compressing comprises the step of using differential pulse 
code modulating (DPCM) . 

26x The method of claim 25 further comprising the 
steps storift^ said source video image in a display memory 

of receiving receives said first scan line 
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1 2\7. The method of claim wherein said step of using 

2 DPCM generates said compressed data comprising one half the 

3 number o£ bits compared to number of bits in the pixel data 

4 of said nirst scan line in the source video image. 



1 .28. A\ graphics controller circuit for displaying a 

2 source videoV image on a display unit, said source video 

3 image comprising a plurality of scan lines with each scan 

4 line comprising a set of pixel data, said graphics 

5 controller circuit comprising 

6 a DPCM encodeor circuit for receiving a set of pixel 

7 data for a first scan line of said source video image and 

8 generating a compressed data set using DPCM encoding scheme 

9 corresponding to the ^t of pixel data of the first scan 

10 line; 

11 a local memory coupued to receive and store the 

12 compressed data set; 

13 a DPCM decoder circuits for retrieving said compressed 

14 data set in said local memory and for decompressing said 

15 compressed data set to generates a decompressed pixel data 

16 set; 

17 an interpolator for receivirig said decompressed pixel 

18 data set and a set of pixel data ffcr a second scan line of 
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said soiirce video, said interpolator interpolating the 
decompressed pixel data set and the set of pixel data for 
the secontl scan line to generate a set of additional pixel 
data comprised in the upscaled image; 

a videcXcontroller for receiving a graphics/text data 
from a host, ahd generating a corresponding pixel data; and 

a multiplexor for selectively forwarding to said 
display unit eithter pixel data corresponding to said 
graphics/text data\or pixel data of said upscaled image. 
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